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MEtHQUQF TESTIWO FOR SALMONELLA. 

The present Invention relates to a method of testing for microorganisms 
of certain serotypes of the genus Salmonella by detection of their 
characteristic polynucleotide sequences* The Invention further 
pro^-ldes test kits for performing tests according to this method. 

Salmonella t-vphl ( S. typhi ) Is an invasive organism causing systemic 
disease* as opposed to the common salmonella intestinal disease t and 
is the major cause of enteric fever In humans. Oral ingestion of 
Jaoohl organisms results in their Invasion of the intestinal 
epithelium, entry into the circulatory system and colonization of the 
reticuloendothelial organs* After multiplication at these sites over 
a week or so they invade the blooodstream and cause septicemia, 
seeding the intestine through the gallbladder and bile duct, resulting 
in haemorrhage and perforation of the Peyer's patches in severe cases* 

typhi organisms are usually recoverable from the blood and urine 
early in the disease and from the faecal stools between the third and 
fifth week of illness. It is found that about 2.3% of typhoid 
patients become chronic gallbladder carriers; those who are elderly 
or female being more susceptible to this condition. Significantly it 
is difficult to isolate S. typhi from such gallbladder carriers and 
thus, Inter alia, provision of a rapid method for identification of 
these and patients in the early stages of the disease is desirable. 

In the present ^pllcant's copending applications PCT/GB 91/01690 
(Inventor Thorns) and PCT/GB 9I/OI69I (Inventor Woodward) there are 
described methods .for the detection of certain strains of salmonella 
by detection of a specific fimbrlal antigen which occurs only in 
enteritidiSt some strains of s. dubiin and, as so far determined, 
only one strain each of S, moacow and S. hlepdam* all other strains 
(several hundred) tested lacked this antigen. Both the latter 
serotypes which are very closely related to S. enteritidiR . are 
extremely rare and have not been seen by the CVL's reference 
laboratory since the Zoonoses Order (1975) started In the United 
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Kingdom in 1976 « The detection of strains expressing SEPA is 
therefore an indication of ente r! tidig or s. dublin . and 
indicates that a strain is not of S. tvnhl . 

The present inventors have now surprisingly found that serotypes of S. 
J^yX2hl also have DNA encoding for this specific fifflbrial antigen and 
thus that methods of copending application PCT/GB 9I/OI69I can be 
adapted for the detection of such organisms in a rapid and reliable 
manner. The antigen encoded is designated hereinafter as SEFA, 
Salmonella enteritldis Fimbrial Antigen, but the DNA coding for it is 
common to members of the enteritidis, dublin and typhi serogroups. 
Characterising data regarding SBFA is provided below, its amino acid 
sequence being given as SEQ. ID No 2, and the DNA sequence of the 
double stranded polynucleotide region containing the sequence encoding 
for it provided as SEQ. ID No 1 and SEQ. ID No 3 in the sequence 
listing attached hereto. Die bases corresponding to the amino acid 
sequence are bases 73 to 600 of the SEQ ID No 1, corresponding to 
bases I788 to 2315 of SEQ ID No 3. 

The inventors have further now determined that although the SEFA 
antigen can be expresaed in vitro by s, ehteT^iftdig. many s. dubiin, 
and the isolated examples of S. mnnrnv and S, blegdam . expression by 
S. tvphl has so far been impossible to demonstrate, even when 
incubated in preferred expression supporting media of PCT/GB 91/01690. 

Thus the present invention provides a method for testing for the 
presence of microorganisms of Salmonella serotype S. tvohl comprising 
testing a sample for the presence of a nucleic acid sequence 
characteristic of genonic DNA from the region encoding for SEPA (SEQ 
ID No 1 and SEQ. ID No 3) and relating the presence of this to the 
presence of said serotype. Preferably, the relating of the presence 
of the characteristic sequence to presence of S, tvphl will take into 
account the nature of the sas^le, and the likelihood of other SEFA 
encoding serotypes being present. Provision of further distinguishing 
steps provides a test for S. eneteri tldis. S, tvnh-f or S. dublln . 
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A particular method for determining the presence of polynucleotide 
sequences characteristic of genomic DNA from the region encoding for 
SEFA is provided by copending PCT/GB 9I/OI69I and comprises use of 
polynucleotide hybridization probes targeted to identify such 
sequences using techniques which are well known in the art* Examples 
of such probes are also exemplified below. 

A further such method for determining the presence of such 
characteristic polynucleotide sequences comprises subjecting a sample 
of analyte to conditions under %^ich polynucleotide sequences are 
replicated by use of specific sequence amplification reaction, for 
example the ligase or polymerase chain reactions (LCR and PGR) , as 
provided by copending PCT/GB 9I/OI69I. Such PCR amplication is well 
known in the art and suitable primers for use in PCR targeted at the 
sequences characteristic of SEFA are exemplified herein below. 

The production of product in the presence of specific primers 
can be taken as a positive indication of the presence of the target 
sequence but it is posible to cross check this resxat by determination 
of further specific hybridization using probe sequences, such 
technique being well known in the art, using suitably different 
sequences selected from those exemplified for primer purposes. Methods 
for carrying out the PCR are conventional and illustrated by those 
described in EP-A-0201184 and EP*A-0200362 (both Cetus Corp) . 

Specific conditions for carrying out PCR on cells or DNA/RNA as 
provided in aqueous analyte samples are exemplified in EP 0409159 
(Shimadzu) and EP 0438115 (Perkin filmer) , but variations of these will 
be known to a person skilled in the art of PCR based detection 
methods. The aqueous samples to which the present probes will be 
applied will typically be bodily fluids or food, faecal or tissue 
samples (eg. homogenates) but may potentially be any material from 
which cells or polynucleic acids may be derived. 

As will be clear to those skilled in the art, it will not be necessary 
to employ probes and/or primers which are targeted at the whole of 
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this coding secpience in order to ascertain its presence. As is 
conventional in the art, probe and primer sequences can be targeted at 
any characeteristic sequence* prefably being of 12 or more bases long* 
more preferably 16 or more bases long, in so far as these are 
statistically unlikely to be foimd in interfering, non** targeted 
sequences. Thus preferred probes and/or primers consist of at least 
any contiguous 12, preferably any contiguous 16 bases of either of the 
respective strands of SEQ ID No 1 or SEQ ID No 3 » preferably 73-600 of 
SEQ ID No 1 or its complement; primers obviously running S'^S'* 

It will be realised that an analyte determined to contain the SEPA 
characteristic sequences referred to above mi^t equally comprise 
DNA/RNA or microorganisms of the other serotypes, most likely &^ 
enterttidlfi or s. duhlin. However, in practice, when analytes are 
provided they will be derived from or related to subjects showing 
symptoms which will be consistent with either S. tvnhi or S. 
enter! tidig/s > dublin , but not both and thus a test may be carried 
out with a degree of certainty that a positive result will be 
indicative of the salmonella consistent with the particular symptoms. 
However, in the event that there are no symptoms to assist analysis 
(eg. where no live subject is available or where the samples are not 
directly derived from a human or animal body) or where it is desired 
to be more unequivocal in determination of the organisms present, the 
present invention furthw provides a method for determining the 
presence of an organism having DNA or RNA characteristic of that 
region encoding for SEFA and also determining its identity as being Su. 
iyShlt S> enter! tldis or S, dublin comprising 

(a) testing a sample of material under investigation for the presence 
of a nucleic acid sequence characteristic of the genomic DNA from the 
region encoding for SEFA (as SEQ. ID No 1 or SEQ ID No 3) ; 

(b) testing that or a further sample of the material for the presence 
of an antigenic amino acid sequence or antibody thereto or a 
genomic nucleic acid sequence; said amino acid sequence or nucleic 
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acid sequence being associated with one or more of the S, 

enteritidin. &^ dublin or s. tvphi serotypes, but not found in all 

three; 

and relating the results of tests (a) and (b) to the presence or 
absence of each of the three serotypes. 

Thus step (a) may be carried out using any sequence determined to be 
characteristic of the genomic DNA of the region encoding for SEPA (as 
provided in SEQ ID 1 or SEQ ID No 3 below) ; these preferably being a 
sequence of suficient length to provide statistical probability of 
correct identification* ie. conventionally any sequence of 12 or more 
contiguous basest more preferably of 16 or more bases, selected from 
this sequence. 

Preferably the step (a) is carried out by use of specific sequence 
amplification, preferably PGR. and most preferably by carried out by 
use of PGR primers described below (SEQ ID 4, 5. 6, 7, 8, 9 and 10) . 
Similarly these primers may be effectively employed as hybridization 
probe sequences lAien used in labelled form. Step (b) conveniently may 
be carried out using any distinguishing test utilising the differences 
in amino acid sequences characteristic of the particular serotypes. 

As disclosed in PCT/GB 91/OI69O, S. ^ntpr^ Mi^^« and S. dublin nay be 
conveniently distinguished antigenically using a polyclonal antibody 
raised to Sj — dublin which is then absorbed with S. mtf*^^^^-?^ in 
order to remove any antibody which crossreacts with the two. In this 
way a polyclonal antibody reactive 'with S. dublin is left that is not 
reactive with fij — snteritidiff . Similarly such polyclonal antibodies 
which are specific, as between the three 'common' SEPA encoding 
serotypes enteritidis. dublin and typhi, may be prepared by cross 
absorbing non-specific antibodies onto the two serotypes to which the 
antibodies were not raised in order to leave the desired 
characterising antibodies. Cross-absorption with the other two 

isolated strains of a. moscow and/or S. hlegdam will also be 

advantageous, as will provision of specific antibodies for these. 
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More preferably mcmoclonal antibodies will be prepared xislng standard 
techniques to provide producing hybridoma cell lines such that 
antibodies all with the same target sequence and affinity may be used 
for the determinative tests. Of particular use are antibodies raised 
to the SEFA antigen or an epitope of that, in so far as these will 
bind to SEFA as expressed by all the strains of interest, except S. 
typhi . thus providing a ready check as to identity of the organism. 
These antibodies are subject of PCT/GB 91/OI96O as described 
previously and hybridoma cells expressing one of these has been 
deposited in accordance with the Budapest Treaty at the European 
Collection of Animal Cell Cultures, PHLS Centre for Applied 
Microbiology L Research, Porton Down, Salisbury, WILTS SP4 OJQ, under 
accession number 9OIOIIOI on 11th October 1990. 

In all cases of use of antibodies as reagents in these tests it will 
be possible to enhance visualisation of the antibody-antigen binding 
phenomena by labelling them with coloured latex particles as is known 
in the art (Hechemy K E and Michaelson (1984) Lab Management 2Z 
27*40) * Altemativley use may be made of secondary antibodies as is 
also known in the art whereby the secondary antibody is targeted at 
the antibody reagent and is labelled, eg. with gold, such that when 
excess unbound antibody is washed away, eg. so as to be removed from 
cells or fimbria in the sample^ it is possible to observe the gold or 
other label clustered around the cells or fimbria thus indicating 
antibody binding on these. 

As further explained in PCT/GB 91/0l6g0, it is found that the content 
of the culture medium is a crucial factor in the in vitro production 
of SEFA epitopic sites on the Salmonella fimbria of the SEFA 
expressing strains. Peptone water and Enriched E broth (see Francis 
et al (1982) J. Clinical. Microbiol.. J5: I8I-I83) are examples of 
liquid media which will support relatively weak expression in reliable 
manner. Solid media examples include desoxycholate citrate agar, 
HcConkey agar. Nutrient agar. Salmonella Shigella agar, Sheep blood 
agar. Xylose Lysine deschqlate. For more reliable and/or sensitive 
testing it may be necessary to use a medium that is more potent in 
supporting the esq^ression; examples of such media being Oxoid 
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Isosensitest and Sensitest agar8« Suitable media may be selected for 
the ability to support SEFA expression by S. enter! tidiR as 
determined by antigen-antibody binding assay using one of the 
monoclonal antibodies, eg. that deposited as referred to above or 
other SEFA derived specific antibodies. 

The present invention further provides kits for performing the methods 
of this invention; kits for the determination of the presence of SEFA 
expressing organisms or their SEFA associated components (ie. SEFA or 
an epi topic part thereof, antibodies to SEFA or epi topic parts 
thereof, polynucleotides encoding for SEFA or epi topic parts thereof) 
being already provided by the aforesaid copending patent applications. 

Thus kits of the present invention are characterised in that in 
addition to reagents for the determination of the presence of these 
SEFA encoding region characteristic sequences they, further comprise 
reagents for the determination of the presence of components 
distinctive of one or two of the three SEFA serotypes s. entpri Mdig . 

Sidublln and typhi such that the presence of each of these can be 

. ascertained. Kits further containing recognition reagents for the S, 
nosCQW and/or S. blegdAm are also provided for use on samples where 
the presence of these is a possibility. 

^The reagents for the determination of the presence of the SEFA 
encoding region characteristic polynucleotide sequences will comprise 
at least one or both of the following: 

(i) specific sequence amplification' reaction primers targeted at 
a nucleic acid sequence characteristic of the genomic ONA region 
encoding for SEFA (ie. characteristic of SEQ ID No 1 or SEQ ID No 
3)f and capable of intiating specific sequence amplification reaction 
production of these sequences in the presence of enzymes, such as 
polymerases or ligases; 

(ii) hybridization probes targeted at characteristic polynucleotide 
sequences of the region encoding for SEFA (ie. of SEQ ID No 1 or SEQ 
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ID No 3) and capable of selectively hybridizing with these under test 
conditions. 

Preferred kits comprising reagents for distinguishing a strain as 
being S. tvphl may comprise antibodies capable of identifying one or 
more, but not all, of the SEFA encoding strains, or hybridoma cells 
capable of producing these. For example, the deposited cells referred 
to above or their antibodies which are optionally in labelled form (as 
is understood in the art) , more preferably immobilised on solid 
carriers. Alternatively the kits contain labelling agents such as 
latex particles which may be coloured, for conveniently use. 

The SEFA expression supporting media of PCT/GB 9I/OI96O may also be 
included for identifying the expressing strains, and thus providing 
evidence that S.tvnM is not the strain present. Examples of 
preferred media enable of supporting SEFA expression are sold by 
Oxoid under the trade name *Oxoid Sensitest Agar' and 'Oxoid 
Iso*Sensitest Agar* . The use of these media is described in PCT/GB 
91/01960. 

Culture of the Salmonella micro-organisms on the medium is by entirely 
standard conditioner eg by incubation at about 37°C until a sufficient 
number of the micro-organisms having epitopic sites on their fimbriae 
have grownr for example typically by overnight incubation. An 
incubation temperature of above 22®C is preferred for the effective 
production of the SEFA bearing fimbriae. In applying the test in 
practice, a sample of the analyte eg. a suspected bodily material 
would be taken, containing a cross -section of all the micro-organisms 
present in the material, and these would then be cultured on the 
medium so that the salmonella, if present, grows among any other 
micro-organisms that might be present. The presence of other 
micro-organisms does not seem to adversely affect the test. 

Procedures for raising both polyclonal and monoclcmal antibodies to 
salmonella surface antigens are well known. Thus, for example, g. 
enteritldis may be grown on a medium as described above so that 
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antigenic fimbriae are produced, these then may be used to immunise 
mice from which spleen cells are subsequently isolated and fused with 
a myeloma cell line to form hybridomas. These hybridomas may then be 
seeded into microwells and monitored for antibody production, eg by 
ELISA or a similar technique. Antibody*producing hybridomas may then 
be cloned to produce a mouse monoclonal antibody to the Salmonella 
fimbrial antigen. MABs may be produced by the known method of 
intraperitoneally injecting hybridoma 10 cells (eg; 10^) into mice 
and withdrawing ascites after 20 days; this can be used in crude form 
if necessary. 

The exemplified monoclonal antibodies use further extends to (i) the 
determination of media suitable for growing salmonella possessing the 
required antigenic fimbriae and (ii) for identification of said 
antigenic fimbriae and antigens comprisini; the SEFA epitope itself. 
Thus further specific media suitable for the performance of the method 
of the invention may be easily identified by screening salmonella 
grown in them for the ability to produce immunoagglutination with said 
MABs; a positive result indicating a s\ii table medium. Either the 
whole Salmonella micro-organisms (live or dead) or a part thereof 
which includes the fimbrial antigen with the SEFA epitopic site may be 
detected by the antibody. In the latter case methods are well known, 
eg. mild heat shock treatment at 60^C for 30 minutes, for detaching 
fimbriae from salmonella micro-organisms, and isolation of the 
fimbrial antigen in this way should lead to a more specific test 
result. 

The epitopic sites employed in this method are present on a fimbrial 
structure produced on the surface of S. enterltidis grown on the 
media described above and in vivo , which is less than 6 nm in diameter 
and consists of identical repeating siibunits each of molecular weight 
between l4,00Q and 15.000. These fimbriae have a * kinked* 
conformation such that they entangle and extend in a matted form to 
approximately 200nm from the cell surface. By applying size exclusion 
HPLC and SDS-PAGE to the fimbrial antigen isolated in such a way it 
has been determined that the SEFA antigenic protein employed 
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appeairs to have a fflolecular weight of approximately l4,300. Isolated 
SEFA as described here has a major antigenic activity and its amino 
acid sequence is given below* 

In use of SEFA or an epitopic part thereof to determine the presence 
of SEFA antibodies in an analyte sample, the antigen in the form of 
whole micro->organism8 • the isolated fimbriae or isolated SEFA or 
epitopic part thereof may be immobilised on a substrate such as a 
microtitre plate well, using known methods* This immobilised antigen 
may be exposed to a solution suspected of containing the SEFA 
antibody, then after washing a second labelled antibody capable of 
binding to the unlabelled SEFA antibody may be applied (eg: a 
labelled anti*human Ig G) to the wells. After further washing 
detection of binding between this second antibody and the SEFA 
antibody itself bound to the immobilised antigen may then be observed 
by the presence of the bound label on the well. Other antibody/second 
antibody combinations will occur to the man skilled in the art (eg 
murine bovine or chicken antibodies/anti'-muzrine anti-bovine or 
anti*chicken second antibodies). 

In a yet further way the antibody may be immobilised on a substrate 
and the immobilised antibody may then be exposed to a solution 
containing the antigen in the form of for example whole 
micro*organisms, the isolated fimbriae or the antigenic protein 
(SEFA) . together with an agent capable of competing with the antigen 
for binding sites on the antibody. The quantity of the agent binding 
to the immobilised antibody may then be determined, eg: by use of 
known* labelling techniques.^ For example the competing agent may be a 
labelled anti*mouse IgG if the antibody is a mouse monoclonal, or may 
be labelled fimbrial antigen. The labels used in the above methods 
may be entirely conventional, and ways of labelling antibodies are 
well known. 

The test kits may contain further reagents and other items for 
performance of the two or more determinations necessary (ie. the SEFA 
determination and the serotype enteritidis /dublin/typhi 
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determination) . For exanple as well the antibodies and the SEFA 
expression medium, visualising agents and standard result cards may be 
included. Depending upon the way in which the test is to be applied 
the antibody may be provided in the form of a solution, eg, for 
immunoagglutination or if the antigen is to be immobilised « or the 
antibody may be provided in the aforementioned immobilised form. The 
test kit may optionally also contain a further antibodies for further 
cross-checking salmonella serotype, instructions and appropriate 
vessels for carrying out the test. 

In the method of the present invention the presence of nucleic acid 
sequences characteristic of the genomic DNA from the region encoding 
SEFA, as defined by SEQ ID No 2 in the listing below, and preferably 
of the 527 basepair DNA sequence actually encoding for SEFA, as 
illustrated in SEQ ID No 1 , is used to determine the presence of one 
of the aforesaid salmonella serotypes, and the serotype is further 
differentiated to determine the presence of S . typhi or one of the 
expressing strains. 

The presence of one of the SEFA encoding region serotypes can be 
ascertained by use oligonucleotide probes and primers for the purpose 
of detecting SEFA encoding serotype genomic DNA. As well as the key 
characteristic sequences so defined sequences encoding for allelic 
variants of SEFA will also be characteristic of such serotypes. 

The polynucleotide sequence directly corresponding to SEFA is on the 
upper strand as shown above beginning ATGCTAATAG and ending CSTATCAAAAC 
in SEQ ID No 1. PCT/GB 9I/OI691 provides recombinant DNA, plasmids 
and methods using them for genetically engineering organisms capable 
of expressing SEFA. 

That patent further provides methods for determining the presence of 
microorganisms having DNA or RNA polynucleotide sequence encoding for 
SEFA or an epitopic part thereof, allelic variants of these, or such 
DNA or RNA itself, comprising: (a) providing a sample suspected of 
containing said encoding polynucleotide sequence; (b) determining the 
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presence of said sequence by i&onltoring hybridization of SEPA targeted 
polynucleotide probes to it. 

Such hybridization technique is carried out by methods that are now 
conventional in the art, using probes which are comprised of 
sequences complementary to a significant part of the target sequence 
and using temperature conditions suitable to achieved a desired 
stringency dependent on the degree of match of the probe to the 
target. Probes complementary to the length up to the entire 
target sequence may be used* 

Conveniently the characteristic sequence is detected, in both 
amplified and unamplified tests, by use of a hybridization probe 
siiitably specific thereto which comprises any of the aforementioned 
sequences, more specifically being one of the sequences in a suitably 
labelled form eg. being labelled in some way as will be known to a 
man skilled in the art. Most conveniently the label will incorporate 
radioactive phosphorous (^^P) . A preferred such method comprises a 
PCR step (b) which employs primer pairs targeted to amplify 
characteristic sequences, a particularly preferred method comprises 
use of one primer selected from groups (A) and the other from group(B): 

Grom> A(SEQ ID No) : Group B(SEQ ID No) : 

a4; 5' -GTGCaAATGCTAATAGTTGA- 3' B8: 5' -AAAACAGGCTGTCCTTCJrCCA- 3' 
A5: 5' -TGCGTAAATCAGCATCTGCA- 3' B9: 5' -TrAGCGITrCTTGAGAGCTGG- 3' 
A6: 5' -TCTGCAGTAGCAGTTCTTGC- 3' BIO: 5' -TrrTGATACTGCTGAACGTAG- 3' 
A7: 5* -GCTCAQAATACAACATCAGCCAA- 3' 

These are designated SEQ ID No 4 to 7 (A^-A?) and S£Q ID No 8 to 10 
(B8-B10) respectively in the listing below. 

Any of the possible pairs selected in this way will bind with the 
characteristic sequences sufficiently specifically enough for serotype 
determination purposes using PGR under standard conditions, ie: for 
determination of a salmonella as being a SEFA encoding serotype and 
thus of one of the serotypes listed above. 
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As will be understood by a man skilled in the art, sequences which 
will specifically hybridize with the characteristic sequences will 
include those sequences themselves, those having high eg. 75% or more, 
preferably 30% or more conformity to such sequence, and sequences 
comprising either strand of the two complementary sequences of any of 
these. Thus the step (c) of the method of this aspect of the 
invention may be carried out using a variety of hybridization probes 
that combine sufficiently specifically with the characteristic 
'target* sequence. For most purposes the primer sequences selected 
from' those of groups (A) and (B) will be sufficiently specific to give 
reliable determination of the characteristic sequence, especially if a 
different ^primer* sequence is used for the probe of step (c) than 
those used for step (b) . 

In this way substantially larger quantities of the DNA sequence may be 
made from the small quantities which may be available by isolation 
from the — enter:}.t;idis • S. dubiin or s. typ hi thus increasing the 
amount of sequence available to be detected. The mere presence of 
increased amount of DNA may be used in this case to signify presence 
of target sequence. 

Comparison of S. tvnht and S. Pnterlfcidjg HNA, In order to 
demonstrate the similarity between the SEFA encoding regions of 
genomic DNA from S, entepitid-tfl and S, tvnhl . the following 
experimental was carried out. 

1. Genomic DNA was extracted from S. tvphi Ty21a using a gentle lysis 
protocol described by Goldberg and' Ohman (198^ J. Bact 152 1115-1121) 
and resuspended in TB (IGmH Trie pH 8, mH EDTA) to a final 
concentration of 2\ig ul~^. 

2. Samples of typhi DNA (3pg) were denatured by adjusting to pH 

2.5 by addition of IH NaOH to give a final concentration of 0.3M. the 
DNA sample was spotted onto nylon filters, allowed to air dry and the 
DNA fixed by UV irradiation. 
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3* saB4)les of positive control DMA from S.enteriiiidia and negative 
control DNA from E. coli were treated as in 2. above and spotted 
onto the same filter In distinct locations, A 583 basepair DNA 

fragment encoding the entire SEFA f imbrial antigen removed as a Dral 
excision product was radiolabelled using ^^P by the random 
hexanucleotide labelling system (Amersham) as described by Feinberg 
and Vogelstein (1983« Analytical Biochem. 132, 6*13). The labelled 
DNA was used in DNA:DNA hybridization experiments using the filter 
prepared in 2. and 3* above following standard methods Woodward and 
Sullivan, 1991 J. Qen. Micro. 131. 1101-1109). Post hybridization 
washes were at 65''C with 0.1 x 3S0/0.1% SDS as the final wash 
solution. 3. Washed filters were air dried and then exposed to X-ray 
film (FuJi-RX. RIM) . Exposed film was developed using standard 
photographic procedures. DNA from S,enteritidts and S. typhi bound 
the probe with equal activity while the negative control DNA did not 
bind it at all. 

6. Total genomic DNA (Spg) extracted from S.tvphi Ty21a was digested 
to completion with various restriction endonucleases in separate 
experiments* Digested DNA was fractionated by standard gel 
electrophoresis. Southern blotted and hybridized as above (4. and 5.) 
Unique DNA bands bound the probe. 

7* Si typhi genomic DNA (lOOng) was used in PGR experiments with the 
oligonucleotide primers of gro\4)s A and B as herein described. In 
each experiment, using standard conditions (Taiki et al. 1985. 
Science 2311: 1350-135^) amplified products of the desired size were 
obtained and each product was shown Iby Southern hybridization to be 
homologous with the 583 base pair probe. 

Thus experiments 1. to 7» demonstrate the common SEFA encoding 
sequence as being present in S.tvphi as well as the previously 
determined presence in S. enterltidta and S, dublin. 

Thus when seeking to differentiate the three SEFA serotypes by use of 
a polynucleotide sequence encoding for a specific antigenic amino-acid 
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sequence associated with one or two of them, but not all three it is 
clear that SEFA is likely to be of no utility. Conveniently sequences 
will thus be those for the p and Q antigens referred to above in the 
immunological tests. 

The various aspects of the invention will now be described by way of 
the following non-limiting protocol examples. 

EXftMPLE 1; Test kit reaefents and protoeol for use! 

A kit for determination of presence of trvphi is provided as 
follows. Probes /primers are selected from groxips (A) and (B) above 
for use with standard laboratory reagents for hybridization probing 
and/or PCR reaction. Such probes may be purchased to order from 
companies such as Pharmacia UK, or synthesized according to standard 
techniques (see Gait M J (Edit.) 'Oligonucleotide synthesis- a 
practical approach'. IRL Press, Oxford (1984) and Beaucage L 
Carruthers, Tetrahedron Letters 2Z pl859-l862} . Radiolabelling and 
Southern blotting are carried out by conventional methods. 

Kit reagents provided for the purpose of identifying the SEFA encoding 
strain as of serotype S. fcvnhi. or as one of the SEFA expressing 
strains, comprise monoclonal antibody directed at SEFA, a polyclonal 
antibody directed, to S. dublin f lagella p antigen but not 
immunoreactive with enteritidis or typhi, a polyclonal antibody 
directed at G component of S. dublin and S. enteritidis flagella but 
not immunoreactive with typhi, reader cards and preferred growth 
medium optionally with any of the reagents (eg latex particles) below 
used in the test. 

Coating of latex t To prepare a batch of latex coated with any of the 
antibodies. Mflterials; Glycine buff erred saline (GBS as above). 
Bovine serum albumen (fatty acids free) (Code A-6003, Sigma 
Chemicals), coloured latex (colour chosen to identify a particular 
antibody on its surface). O.Smicrons, 10% suspension (Code K080, 
Es taper, Rhone-Poulene) , antibody containing fluid, Glass container of 
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the suitable size * Pressoatic dispenaer (Blbby) - Dropper bottles - 
Labels - Rocking device 

Method; volumes of latex, antibody and GBS appropriate for that batch 
size are mixed in a glass container and incubated for 2 hours at 37^C 
with constant gentle rocking, centrifuged for 20 minutes at 3500 rpm. 
The supernatant is discarded and the latex resuspended in appropriate 
volume of GBS containing 0.1% BSA ready for use. Control latex may be 
prepared by coating with normal mouse serum collected from 8-12 week 
old Balb/c mice. 

Positive control SEFA, p protein (re dublin) or G component (re 
enteritidis and dublin) is/are preferably included in the kit or a 
sample of a salmonella capable of producing them may be provided with 
a suitable media for enabling SEFA expression for control test 
piirposes. 

EXAMPLE 2: Use of test kit of Rx»innl^ 1 . 

Samples testing positive, as Including SEFA coding region 
characteristic sequences in tests using probes or PGR amplification » 
were designated as containing organisms of the S. mtffMfr^-Tg/ s. 
dublin expressing type or of S. typhi, and thus put forward for 
differentiation by the following. 

Samples were exposed to test latexes as prepared above are compared 
with controls using reader cards. One test latex is used to identify 
presence of SEFA bearing materials ^(eg; whole organisms) . The 
further test latexes are used to differentiate S. enteritidig - Sj. 

dublin and £u tSSihLf In this protocol typhi does not react with 

any of the antibodies, although other protocols using positive 
identification will occur to those skilled in the art. The control 
latex aids determination of false positives caused by. inter alia, 
autoagglutination. The positive control and reader cards are used 
to determine degree of response. 
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Note; other coflunercially available antisera are available which are 
capable of differential binding with these three significant SEFA 
expressing serotypes; for example: Northufflbria Biologicals Ltd UK 
-Pasteur Products- supply: 



Product ntimber 


Antisera 




Distinguishes 


2061121 


Monovalent H antisera 


g.ffl 


enter' from dublin 


2061117 


Monovalent H antisera 


m 


enter' from dublin* typhi 


2061118 


Monovalent H antisera 


P 


dxiblin from enter '-»• typhi 



Further such antisera are available from Wellcome Reagents Ltd and 
are coded in their AL/ZD codes: AL47.48,l9/ZD13,l'l,15. 
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SEQUENCE LISTING 

(1) GEIIERAL INFORMATION: 

(±) APPLICANT: 

(A) NAME: THE MINISTER OF AGRICULTURE FISHERIES L FOOD 

IN HER BRITANN 

(B) STREET: WHITEHALL PLACE 

(C) CITY: LONDON 

(E) COUNTRY: GB 

(F) POSTAL CODE (ZIP) : SWIA 2HH 

(A) NAME: MARTIN JOHN WOODWARD 

(B) STREET: 23 BURNSALL CLOSE 

(C) cm: FARNBOROUGH 

(D) STATE: HAMPSHIRE 

(E) COUNTRY: GB 

(F) POSTAL CODE (ZIP) t GUlk 8NN 

(A) NAME: CHRISTOPHER JOHN THORNS 

(B) STREET: 11 LINCOLN DRIVE 

(C) CITY: PYRFORD, WOKING 

(D) STATE: SURREY 

(F) POSTAL CODE (ZIP) : GU22 8RL 
(il) TITLE OF INVENTION: METHOD OF TESTING FOR SAUIONELLA (111) 

NUMBER OF SEQUENCES: 10 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/HS*DOS (D) SOFTWARE: 
Patentin Release £1.0, Veraion £1.25 (EPO) 

(vi) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: GB 9207069.7 (B) FILING DATE: 
3I-MAR-I992 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 238? base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear . 

(ii) MOLECULE TYPE: DNA (genomic) . 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Salmonella enteritidis /Salmonella typhi 

(ix) FEATURE: 

(A) NAME/KEY: CDS 
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(B) LOCATION: 73-. 600 
(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206197 Al 

(I) FILING DATE: Ol-OCT-1991 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 1: FROM 1 TO 2387 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206198 A 

(I) FILING DATE: Ol-OCT-1991 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 1: FROM 1 TO 2387 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
GATCCTTGTr TmTTCTTA AATTITTAAA ATGGCGTGAG TATATTAGCA TCCGCACAGA 60 



TAAATTOTGC GA ATG CTA ATA GTT GAT TTT TGG AGA TTT TGT AAT ATG 108 
Net Leu He Val Asp Phe Trp Arg Phe Cys Asn Met 
1 5 10 . 

CGT AAA TCA GCA TCT GCA GTA GCA CTT CTT GCT TTA ATT GCA TGT GGC I56 
Arg Lys Ser Ala Ser Ala Val Ala Val Leu Ala Leu He Ala Cys Gly 
15 20 25 

AGT GCC CAC GCA GCT GGC TTT GTT GOT AAC AAA GCA GAG GIT CAG GCA 204 
Ser Ala His Ala Ala Gly Phe Val Gly Asn Lys Ala Glu Val Qln Ala 
30 35 40 

GCG GTT ACT ATT GCA GCT CAG AAT ACA ACA TCA GCC AAC TGG AGT CAG 252 
Ala Val Thr He Ala Ala Gin Asn Thr Thr Ser Ala Asn Trp Ser Qln 
^5 50 55 60 

GAT CCT GGC TTT ACA GGG OCT GCT GTT GCT GCT GOT CAG AAA GTT GCT 3OO 
Asp Pro Gly Phe Thr Gly Pro Ala Val Ala Ala Gly Gin Lys Val Gly 
65 70 75 

ACT CTC AGO ATT ACT GCT ACT GGT CCA CAT AAC TCA GTA TCT ATT GCA 348 
Thr Leu Ser He Thr Ala Thr Gly Pro His Asn Ser Val Ser He Ala 
80 85 90 

GGT AAA GGG GCT TCG CTA TCT GCT GCT CTA GCC ACT CTC CCG TTC GTT 396 
Gly Lys Gly Ala Ser Val Ser Gly Gly Val Ala Thr Val Pro Phe Val 
95 100 105 

GAT GGA CAA GGA CAG CCT GTT TTC CCT GGG CCT ATT CAG GGA GCC AAT W 
Asp Gly Gin Gly Gin Pro Val Phe Arg Gly Arg He Gin Gly Ala Asn 
110 115 120 

ATT AAT GAC CAA GCA AAT ACT GGA ATT GAC GGG CTT GCA GCT TGG CGA 492 
He Asn Asp Gin Ala Asn Thr Gly He Asp Gly Leu Ala. Gly Trp Arg 
125 130 135 140 

GTT GCC AQC TCT CAA GAA ACG CTA AAT CTC CCT GTC ACA ACC TTT GCT 540 
Val Ala Ser Ser Gin Glu Thr Leu Asn Val Pro Val Thr Thr Phe Gly 
145 150 155 



AAA TCG ACC CTG CCA GCA GCT ACT TTC ACT GCG ACC TTC TAC CTT CAG 



588 
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Lys Ser Thr Leu Pro Ala OLy Thr Phe Thr Ala Thr Phe Tyr Val Gin 
160 165 170 

CAG TAT CAA AAC TAATTTAATT TAAACTTTAT AAATGCCCTC AATATGAGCG 640 
Gin Tyr Gin Asn 
175 



AGTTTGCATA 


A'l'l'lTATTAT T'n'AAAAATA 

•vx X X x«»A xxx«wmf\x<» 


XVXAXX X XM*» 


ATAGATAGGT 


X X xnx wwx XV/ 


700 


CATOCAAAAA 


CITAAAGAGG GATTATCTAT 


ATTTrn A ATA 


AATTTATAnn 


TA f« A Af*Tr?l'l' 


7fi0 

f WW 




xxxxxxxxuw xnwwx xw^rui 


X XUwx xwX XV 


nnAAAGTAAA 


AAAATTRARf 




AACCATTATT 


AACACAAAAA TATTATGGCC 
*»nwf»wcMM»«u» x«\x x/»xuv«ww 


TAAGATrnno 


CACTACACGT 

WAW XAwAwVJX 


I7TTATTTA1*A 

UX X/\X X XAXA 


880 


AAGAAGATGC 


TCCA'TCAACA AGTmTGGA 


TTATOAATGA 

X xAxwmxwi 


AAAAGAATAT 


C C A ATCCTTG 


Q40 


TTCAAACTCA 


AGTATATAAT GATGATAAAT 

*ivixnx«*x«mx Mr&xun&nnnx 


CATCAAAAGC 


TfiCATTTATT 
A wwnxx xrxxx 


GTAACACCAn 


inoo 


CTATrrroAA 

w xf*x X A * wnn 


AGTTGAAAGT AATGCGCGAA 


CAAGATTCAA 


GGTAATACCA 
w vj X *wx nw w A 


AGAAGTAATn 
Awxmu xnn X w 


lOfiO 
xuwu 


TATTCAATAA 


AAATGAGGAG TCTITGTATT 

<vv»xwnwvjv»vi xvxxxwixcxxx 


UUXXMXwXUX 


AAAAGGAGTC 


nfiAnriAfyrAA 


1120 


ATGATAATGA 


AAGCAATAAT AAAAACAACA 


TAACTACGAA 


Tffi' I ' A ATnrn 

Xw X X/m»XUXV1 


A ATnrrnfTTT A 

rMixwxuvJX xn 


1 ifio 


CGAATAGTTG 


TATTAAA^A ATITATAGGG 


CTAAAACTAT 

wxmvmwxsix 


AGACTTAACG 


ACAATGGAGA 


X^"fW 


TTGCAGATAA 


ATTAAAGlTTA gagagaaaag 


GAAATAGTAT 

\MW*xnw X n X 


AGTTATAAAG 

n\jxx««x*wiM 


AATCCAACAT 

AAX WwAAV AX 


1^00 


CATCATATGrr 


GAATATTGCA AATATTAAAT 


CTGGTAATTT 
vx\AJxnnxx & 


AAGTmrPAAT 
«m\dX X xxxuix 


ATTCCAAATG 

AX XwwAAAXU 


l^^O 

X jwW 


GATATATTGA 


GCCATITGGA TATGCTCAAT 


TACCTGGTGG 

xn w X ww X w\j 


AGTACATAGT 


AAAATAAflTT 

AAAAXAAvXX 


X*r6\^ 


XGACTATTTT 


GGATGATAAC GGCGCTQAAA 


TTATAAGAGA 


ATTATTPAfT 1 " 1' 
nx x/\x xnvjx x 


TAAGGTGTAA 

XAAUUXVIXAA 




AACAAATGAA 


GAAAACCACA ATTACTCTAT 


'I'l'ffl*!'! 'I'AAC 
X X w X X X xnnw 


X wxnx x x 


A^''PmTV»f3 A A 

WAwXwXVMnA 


ic;iiO 

x^nu 


ATCJrTlTCTC 


CAGACAATAT AATITCGACT 


ATGOAAGmT 
nx wucuiM XXX 


GAnrrcTPCTC 

WiMXWXXWXW 


GcnnrnAnAA 


1 ^00 


TGCATCi*l*rr 


CTAAG[i*(Ti"rG AAACGCl"rt]C 


CTGGrTAATTA 

wxwuxrmx x«» 


TGTTGTTGAT 
xuxxuxxunx 


GTATATTPflA 

UXAX AX XX WV 


XOWW 


ATAATCAGTT 


AAAAGAAACT ACTGAGTTGT 


ATTtCAAATC 

XaX X X X W 


AATGACTCAG 


ACTCTAGAAP 

Aw X W X AwAAw 


X f 


CATGCTTAAC 


AAAAGAAAAA CTTATAAAGT 


ATGGGATCGC 

•XX wuwn X V 


CATCCAGGAG 


wX XVi^AXUViUX 


X/Ow 


TGCAGXITGA 


TAATGAAGAA TGCGTTCTCT 


TAGAGCATTC 


TCCTCTITAA 


ATATACTTAT 


l840 


AACGCGGCTA 


ACCAAAGTIT GCTTTTAAAT 


GCACCATCTA 


AAATTCTATC 


TCCAATAGAC 


1900 


AGTGAAATTG 


CTGATGAAAA TATCTGGGAT 


GATGGCATTA 


ACGCTTTTCT 


TTTAAAITAC 


I960 


AGAGCTTAAT 


TATTTGCATT CTAAGGTTGG 


AGGAGAGAGA 


TTCATACTTT 


GGTCAAATTC 


2020 


AAGCTTGGIT 


TTAATriTGG TCCCTGGCGG 


CTAAGGAATC 


TATCATCTTG 


GCAAAACTTG 


2080 


TCAAGCGAAA 


AAAAATTTGA ATCAGCATAT 


ATTTATGCTG 


AGCGAGCjTTT 


AAAAAAAATA 


2140 


AAGAGCAAAC 


TAACAGTTGG GGACAAATAT 


ACCAGTGCAG 


ATXTATTCGA 


TAGCGTACCA 


2200 


TTTAGAGGCT 


TrrCTTTAAA TAAAGATGAA 


AGTATGATAC 


CnTCTCACA 


GAGAACATAT 


2260 
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TATCCAACAA TACGTGCiTAT TGCGAAAACC AATGCGACTG TAGAAGTAAG ACAAAATGGA 2320 
TACTTGATAT ATTCTACTTC AGTCCCCCCC GGGCAATTCG AGATAGGTAQ AGAACAAATT 2380 
CTGATC 2387 

2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENCTTH: 176 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(il) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Leu lie Val Asp Phe Trp Arg Phe Cys Asn Met Arg Lys Ser Ala 
15 10 15 

Ser Ala Val Ala Val Leu Ala Leu lie Ala Cys Gly Ser Ala His Ala 
20 25 30 

Ala Gly Phe Val Gly Asn Lys Ala Glu Val Gin Ala Ala Val Thr lie 
35 40 *»5 

Ala Ala Gin Asn Thr Thr Ser Ala Asn Trp Ser Gin Asp Pro Gly Phe 

50 55 60 

Thr Gly Pro Ala Val Ala Ala Gly Gin Lys Val Gly Thr Leu Ser He 
65 70 75 80 

Thr Ala Thr Gly Pro His Asn Ser Val Ser He Ala Qly Lys Gly Ala 
85 90 95 

Ser Val Ser Gly Gly Val Ala Thr Val Pro Phe Val Asp Gly Gin Gly 
100 105 110 

Gin Pro Val Phe Arg Gly Arg He Oln Gly Ala Asn lie Asn Asp Gin 
115 120 125 

Ala Asn Thr Gly He Asp Gly Leu Ala Qly Trp Arg Val Ala Ser Ser 

130 135 m 

Gin Glu Thr Leu Asn Val Pro Val Thr Thr Phe Gly Lys Ser Thr Leu 
1^5 150 155 160 

Pro Ala Gly Thr Phe Thr Ala Thr Phe Tyr Val Gin Gin Tyr Gin Asn 
165 170 175 

2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGrrH: 2387 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 
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i) MOLECULE TTPEz DNA (genomic) 

(iii) HyPOTHETICAL: KO 

{±11) ANTI-SENSE: NO 

(vl) ORIGINAL SOURCE: 

(A) ORGANISM: Salmonella enterltidis/Salmonella typhi 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206197 Al 

(I) PILING DATE: Ol-OCr-1991 

(J) PUBLICATION DATE: 16-AFR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 3: FROM 1 TO 2387 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206198 A 

(I) FILING DATE: Ol-OCT-1991 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 3: FROM 1 TO 2387 
(xi) SEQUENCE DESOOPTION: SEQ ID NO: 3: 



GATCAGCAAT 


TTCTTCTCTA 


CCTATCTCGA 


ATIGCCCGGG 


QQQQACTQAA 


GTAGAATATA 


60 


TCAAGTATCC 


ATTrrGTCTT 


ACTTCTACAG 


TCGCATTGGT 




CCACGTATTG 


120 


TTGGATAATA 


TGTTCTCTGT 


GAGAAAGGTA 


TCATACTTTC 


ATCTTTATTr 


AAAGAAAAGC 


180 


CTCTAAATGG 


TACGCTATCG 


AATAAATCTG 


CACTGGTATA 


TTTGTCCCCA 


ACTGrrAQTT 


240 


TGCTCTTTAT 


TTTTTTTAAA 


CCTCGCTCAG 


CATAAATATA 


TGCTGATTCA 


AATrmTTT 


300 


CGCITGACAA 


GflTITGACAA 


GATQATAGAT 


TCCTTAGCCG 


CCAGQGACCA 


AAATTAAAAC 


360 


CAAGGTIGAA 


TTTGACCAAA 


GTATQAATCT 


CTCTCCTCCA 


ACdTAQAAT 


GCAAATAATT 


420 


AAGCTCTGTA 


ATTTAAAAGA 


AAAGCGTTAA 


TGCCATCATC 


CCAGATATTT 


TCATCAGCAA 


480 


TTTCACTCirC 


TATTGQAQAT 


AGAATTTTAG 


ATGGTGCATT 


TAAAAGCAAA 


CTTTGGTTAG 


540 


CCGCGTTATA 


AGTATATITA 


AAGAGGAGAA 


TGCTCTAAGA 


QAACGCATTG 


TICATTATCA 


600 


AACTQCAACC 


CATGAAGCTC 


CIGGATGGCG 


ATCCCATACT 


TTATAAGTTT 


TTCTTTTGTT 


660 


AAGCATGGIT 


CTAGAGTCTG 


AGTCATTGAT 


TTGAAATACA 


ACTCAOrAGT 


TTCTTITAAC 


720 


TQATTATTCA 


AATATACATC 


AACAACATAA 


TTACCAGGGA 


AGCGTTTCAA 


CACTTAGAAA 


780 


AGATGCATTC 


TCACCGGGAG 


AAGACTCAAA 


CTTCCATAGT 


COAAATTATA 


TTQTCTGGAG 


840 


AAAACATTTC 


CAGAGTGAAA 


TACACTGGTT 


AAAACAAATA 


GAGTAATTGr 


GQTTTTCTTC 


900 


ATTTOmTA 


CACCITAAAC 


TAATAATTCT 


CTTATAATTT 


CAGCGCCGTT 


ATCATCCAAA 


960 


ATAGTCAAAG 


TTATTTTACT 


ATCTTACTCCA 


CCAGGTAATT 


GAGCATATCC 


AAATGGCTCA 


1020 
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ATATATCCAT TTGCSAATATT AAAACTTAAA TTACCAGATT 
TATGATGATG TrGGATTCTT TATAACTATA CTATTTCCTT 
TCTGCAATCT CCATTGrCGT TAAGTCTATA CITITAGGCC 
CTATTCCirAA CCACATTCAC ATTAAGATTC GTAGTTATGT 
TTATCATTTA GTGGTGGGAC TCCmTACA CACAACCAAT 
TTGAATAGAT TACTrGTTGG TATTACCTTC AATCTTGTTC 
AAAATAGGTG GTGTTACAAT AAATGGAGCT TTTGATGATT 
GnTGAACAA GGATTGGATA TICTmTCA TTCATAATCC 
TCrrCTTTAT AAATAACACG TGTAGTGCCC AATCTTAGGC 
AATGGriTGCT CAATnTTTT ACTTTCCGAA GAAGCAATTG 
AAAAGATAAC AGTTCTACGT ATAAATTTAT TCAAAATATA 
TTGCATGGAA GCATAAAACC TATCTATTCA AAATAGATAT 
CCAAACTCGC TCATATTGAG GGCATTTATA AAGflTTAAAT 
TGAACQTAGA AGGTCGCAGT GAAAGTACCT QCTCQCAGGG 
ACAGGQACAT TTAGCGmTC TTGAGAGCTG GCAACTCGCC 
CCAGTATTTG CTTGGTCATT AATATTGGCT CCCTGAATAC 
CCTTGTGCAT CAACGAACGG QACAOrGGCT ACACCACCAG 
GCAATAGATA CTGAGTTATG TGGACCAGTA GCAGTAATGC 
CCAGCAGCAA CAGCAGGCCC TGTAAAGCCA GGATCCTGAC 
TTCTQAGCTG CAATAGTAAC CGCTGCCTGA ACCTCTGCTT 
GCGTGGGCAC TGCCACATGC AATTAAAGCA AGAACTCCTA 
ATATTACAAA ATCTCCAAAA ATCAACTATT AOCATTCGCA 
TAATATACTC ACGCCATTIT AAAAATTTAA GAAAAAAAAC 
(2) INFORMATION FOR SEQ ID NO: ^: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 
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TAATATTTGC AATATTCACA 


1080 


TTCTCTCTAA CTITAATTTA 


1140 


TATAAATTAA TTTAATACAA 


1200 


TaTTTTTATr ATTGCTTTCA 


1260 


ACAAAGACTC CTCATnTTA 


1320 


GCGCATTACT TTCAACTTTC 


1380 


TATCATCATT ATATACTTGA 


1440 


AAAAAcrrcr tgatggagca 


1500 


CATAATATTT TTGTCTTAAT 


1560 


GAAGGTAGCA AAAAAAAGGA 


1620 


CATAATCCCT CTTTAAGITT 


1680 


TTTTAAAATA ATAAAATTAT 


1740 


TAAATTAGIT TTQATACTQC 


1800 


TCGATTTACC AAAGGITGfrG 


i860 


AACCTGCAAG CCCGTCAATT 


1920 


GCCCACGGAA AACAGQCTQT 


1980 


ATACCQAAGC CCCTITACCT 


2040 


TGAGAQTACC AACTTTCTGA 


2100 


TCCAGTTGGC TGAlVi'ltrrA 


2160 


TGTTACCAAC AAAGCCAGCT 


2220 


CTGGAGATGC TGATTTACGC 


2280 


CAATTTATCT OTQCGGATOC 


2340 


AAGGATC 


2387 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Salmonella etiteritidis/Salmonella typhi 



(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER i WO 9206197 Al 

(I) FILING DATE: OI-OCT-I99I 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 4: FTIOM 1 TO 20 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206198 A 

(I) FILING DATE: Ol-OCT-1991 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 4: FROM 1 TO 20 



(xl) SEQUENCE DESCRIPTION: SEQ ID NO: ki 
GTGCGAATGC TAATAGTTGA 20 
(2) INFORMATION FOR SEQ ID NO: 5: 



(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: DNA (genomic) 
(ill) HYPOTHETICAL: NO 



(iii) ANTI-SENSE: NO 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Salmonella enteritidis/Salmonella typhi 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206197 Al 

(I) FILING DATE: Ol-OCT-1991 

CJ) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 5: FROM 1 TO 20 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206198 A 
. (I) FILING DATE: OI-OCT-I99I , 
(J) PUBLICATION DATE: 16-APR-1992 
(K) RELEVANT RESIDUES IN SEQ ID NO: 5: FROM 1 TO 20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: c- 
TGCGTAAATC AGCATCTGCA 20 
(2) INFORMATION FOR SEQ ID NO: 6: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Salmonella enteritidis/Salmonella typhi 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206197 Al 

(I) FILING DATE: Ol-OCT-1991 

(J) PUBUCATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 6: FROM 1 TO 20 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206198 A 

(I) PILING DATE: Ol-OCT-199.1 

(j) publication date: 16-apr-1992 

(k) relevant residues in seq id no: 6: from 1 to 20 

(xi) sequence description: seq id no: 6: 

tctgcagtag cactrcttgc 

(2) Information for seq id no: t: 

(1) sequence characteristics: 

(A) LENGTH: 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Salmonella enteritidis/Salmonella typhi 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206197 Al 

(I) FILING DATE: Ol-OCT-1991 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 7: FROM 1 TO 23 

(x) PUBLICATION INFORMATION: 

. (H) DOCUMENT NUMBER: WO 9206198 A 
(I) FILING DATE: Ol-OCT-1991 
(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 7: FROM 1 TO 23 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
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GCTCAGAATA CAACATCAGC CAA 23 
(2) INFORMATION FOR SEQ ID NOs 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNfiSSr double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

(lli) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) 0RC5ANISM: Salmonella enteritidis/Salmonella typhi 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206197 Al 

(I) FILING DATE: OI-OCT-199I 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 8: FROM 1 TO 21 

(x) PUBLICATION INFORMATION: 

(fl) DOCUMENT NUMBER: WO 9206198 A 

(I) FILING DATE: OI-OCT-I991 

(J) PUBLICATION DATE: I6-APR-I992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 8: FROM 1 ItD 21 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

AAAACAGGCT GTCCTTGTCC A 2I 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Salmonella enteritidis/Salmonella typhi 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206197 Al 

(I) FILING DATE: Ol-OCrr-1991 

(J) PUBLICATION DATE: I6-APR-I992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 9: FROM 1 TO 2387 



(x) PUBLICATION INTORMATION: 

(H) DOCUMENT NUMBER: WO 9206198 A 
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(I) FILING DATE: Ol-OCT-1991 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SBQ ID NO: 9: FROM 1 TO 238? 



(xl) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
TTAGCGmC TTGAGAGCTQ G 
(2) INFORHATIGN FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (gmomic) 

(iii) HYPOIHEnCAL: NO 

(lli) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Salmonella enteritidis/Salfflonella typhi 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206197 Al 

(I) FILING DATE: OI-OCT-I99I 

(J) PUBUCATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 10: FROM 1 TO 2387 

(x) PUBLICATION INFORMATION: 

(H) DOCUMENT NUMBER: WO 9206198 A 

(I) FILING DATE: OI-OCT-I99I 

(J) PUBLICATION DATE: 16-APR-1992 

(K) RELEVANT RESIDUES IN SEQ ID NO: 10: FROM 1 TO 2387 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

TTITGATACT GCTGAACGTA G 
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28 
CLAIMS 

1. A method for testing for the presence of microorganisms of 
salmonella serotype S. typhi comprising testing a sample of a 
material xmder investigation for the presence of a nucleic acid 
sequence characteristic of the genomic DNA from the region encoding 
for SEFA (amino acid SEQ ID No 2) or its alleles and relating the 
presence of any of these to the presence of that serotype. 

2. A method as claimed in claim 1 wherein the sample is tested for 
the presence of a nucleic acid sequence characteristic of either 
one of SEQ ID No 1 and SEQ ID No 3- 

3* A method as claimed in claim 1 wherein the sequences 
characteristic of the SEPA encoding region are present within the 
sequence that directly encodes for SEFA. as herein described in SEQ ID 
No 1 as bases 73 to 600 or in SEQ ID No 3 as bases 1788 to 2315 . 

4. A method as claimed in any one of claims 1 to 3 comprising 
exposing DNA or RNA derived from the material to one or more 
hybridization probes targeted at said sequence and relating the 
occurrence of specific hybridization to the presence of said serotype. 

5« A method as claimed in any one of claims 1 to 3 comprising 
subjecting the sample to conditions under which the characteristic 
sequences are replicated by use of a specific sequence amplification 
reaction and relating the production of amplification product to the 
presence of S. typhi . 

6. A method as claimed in claim 5 wherein the specific sequence 
amplification reaction is a polymerase chain reaction. 

7. A method as claimed in claim 5 or claim 6 wherein the identity of 
any replicate sequence produced by the amplification reaction is 
determined by exposing it to polynucleotide hybridization probes 
targeted at it and relating the occurrence of specific hybridization 
to the presence of that sequence. 
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8. A method for testing for the presence of microorganisms and/or 

nucleic acids of salmonella serotypes S. tvnhi . S, enteritidis or So 

dublin comprising: 

(a) testing a sample of a material under investigation for the 
presence of a nucleic acid sequence characteristic of the genomic DNA 
from the region encoding for SEFA (amino acid SEQ ID No 2) or its 
alleles and relating the presence of any of these to the presence of 
one of these serotypes; 

(b) testing the sample or a further sample of the material for the 
presence of an antigenic amino acid sequence or antibody thereto or a 
polynucleotide sequence encoding for such antigenic amino acid 
sequence, said amino acid sequence being associated with one or more 

the S., — enteritidis , S,^ dublin or s> typ hi serotypes ♦ but not 

found in all three, and relating the presence of this to the presence 
of a. — txEhi or a- enterir.idlff or s. dubiin . 

9* A method as claimed in claim 8 wherein step (a) is carried out by 
testing the sample for the presence of a nucleic acid sequence 
characteristic of either one of SEXl, ID No 1 or SEQ. ID No 3. 

10. A method as claimed in claim 8 or 9 wherein the amino acid 
sequence comprises that of S. dublin p protein or S. dnbl-tn/ S. 
entgritr-tdift Q component. 

11. A method as claimed in any one of claims 8 to 10 wherein for step 
(b) a culture medium capable of supporting expression of SEFA by 5^,. 
enteritidis or s . dublin is izuioculated with a sample of the material 
under investigation and incubated, the resultant meditim being tested 
for expressed SEFA. 

12. A method as claimed in claim 11 wherein the culture medium 
consists of Peptone water and Enriched E broth, desoxycholate citrate 
agar, McConkey agar, Nutrient agar. Salmonella Shigella agar. Sheep 
blood agar. Xylose Lysine descholate, Oxoid Isosensitest agar or Oxoid 
Sensitest agar. 
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13 • A method as claimed in claim 11 wherein the culture medium 
consists of Oxoid Isosensitest agar or Oxoid Sensitest agar. 

14* A method as claimed in any one of claims 11, 12 or 13 wherein the 
culture is carried out at a temperature greater than 22°C. 

15 « A method as claimed in any one of claims 4 to 7 wherein the 
probes or primer sequences are selected from SEQ ID Nos 4 to 10. 

16. A method as claimed in either of claims 6 and 7 wherein the 
primers are selected one from each of groups (A) and (B) : 



SEQ ID No 7 

17* A method as claimed in any one of claims 4 or 7 wherein the 
probe selected from sequences of either of groups A or B described in 
Claim 15 provided that v^ere the polymerase chain reaction is used the 
probe sequence is different to that of either of the primers used for 
step (b). 

18. A test kit for performing a test as claimed in any one of claims 
1 to 17 comprising one or both of: 

(a) polymerase chain reaction probes targeted at characteristic parts 
of polynucleotide sequences encoding for SEFA or an epitopic part 
thereof and capable of intiating polymerase chain reaction production 
of these sequences in the presence of taq polymerase and 

(b) hybridization probes targeted at characteristic parts of 
polynucleotide seqxxences encoding for SEFA or an epitopic part thereof 
and 

18. A test kit as claimed in claim 17 further comprising one or more of: 



Group A: 



Group B: 
SBQ ID No 8 
SEQ ID No 9 



SEQ ID No 4 
SEQ ID No 5 
SEQ ID No 6 



SEQ ID No 10 
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(1) antibodies to SEFA or an epi topic part thereof or cells capable 
of producing those antibodies; 

(ii) SEFA or an epi topic part thereof in the form of cells, fimbria 
isolated SEFA or said part or any of these Imfflobillsed onto a surface; 

(ill) secondary antibodies capable of specific binding to the 
antibodies to SEFA or to antibodies to the epitopic part thereof and 

(vl) medium or media capable of supporting or switching off 

expression of SEFA by fi^ enteritidla and/or S. dublin 

or essential components for preparing such medium or media. 

19. A test kit as claimed in claim I8 wherein the antibodies 
are immobilised on a solid carrier. 

20. A test kit as claimed in claim I8 or 19 further comprising an 
antibody labelling agent. 

21. A test kit as claimed in Claim 20 wherein the labelling agent 
comprises latex particles. 

22. A test kit as claimed In any one of Claims 18 to 21 wherein the 
antibodies are In labelled form. 

23. A test kit as claimed In Claim 22 wherein the components comprise 
the dry components for preparation of peptone water pH 7.2. peptone 
water pH 6.0 or a Medium 6 (as herein described). 

24. A test kit as claimed in Claim 23 wherein the Medium B Is 
Sens! test agar or Isosensltest agar. 

25. A test kit as claimed in Claim 18 wherein the SEFA or epitopic 
part thereof or antibodies thereto are immobilised on a microtitre 
plate . ' 
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26. A test kit as claimed in claim 18 comprising hybridization probes 
targeted at sequences characteristic of SEQ. ID 2 or SEQ. ID No 3- 

27* A test kit as claimed in claim 26 wherein the probes comprise 
sequences comprising sequence directly coding for SEFA. 

28. A test kit as claimed in claim l8 comprising primers and probes 
having sequences selected from the groups (A) and (B) set out in 
claim 16. 
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